Expression of the ghrelin and neurotensin systems is altered in the temporal lobe of Alzheimer's disease patients.
Ghrelin and neurotensin (NTS) are neuroendocrine peptides that exert opposite effects on food intake and energy homeostasis, but share comparable actions in improving memory and learning. Ghrelin and NTS mediate their effects via receptors with high evolutionary identity: two ghrelin G-protein coupled receptors (GPCRs; GHS-R1a/1b) and three NTS-receptors, two GPCRs (NTSR1/2) and one non-GPCR (NTSR3). Because ghrelin and NTS systems are tightly linked to energy balance regulation and cognitive processes, they have been proposed to be altered in Alzheimer's disease (AD), a dementia syndrome markedly influenced by the metabolic status. Although it has been demonstrated that ghrelin and NTS can attenuate AD-related cognitive impairment, a comprehensive analysis of these systems in AD has not been conducted. Here, we used quantitative real time-RT-PCR to analyze expression of the ghrelin/NTS axis in one of the cortical regions most affected in AD, the temporal gyrus. Results unveiled a striking reduction of mRNA levels for ghrelin, and its newly discovered In2-ghrelin variant, as well as for the enzyme responsible for ghrelin acylation, ghrelin-O-acyltransferase and GHS-R1a, while expression of GHS-R1b was markedly increased. In addition, expression levels of NTSR1 and NTSR2 were profoundly decreased in AD, whereas mRNA levels of NTS only declined slightly, and those of NTSR3 (which is involved in neuronal apoptosis) did not vary. Taken together, our results provide the first quantitative evidence showing that ghrelin/NTS systems are markedly altered in the brain of AD patients, thereby suggesting that these systems may contribute to the severe cognitive deficit observed in this pathology.